The local structure of molten CdBr 2 was investigated by high temperature X-ray absorption fine structure (XAFS) analysis. The quartz cell designed for hygroscopic high temperature molten salts was successfully used in the measurement. At room temperature the nearest neighbor Cd 2+ -Br − distance decreased from 2.71Å in solid state to 2.60Å in the molten state. The coordination number decreased from 6 to 4 on melting. The obtained structural parameters showed that (CdBr 4 ) 2− is predominant in molten CdBr 2 .
Introduction
We have developed a technique to measure the high temperature X-ray absorption fine structure (XAFS) of molten salts [1] and measured some halide melts [2, 3] . The XAFS technique is very useful to study the behavior of polyvalent metal ions in salt baths like the LiClKCl eutectic mixture. For example, the concentration of UCl 3 in LiCl-KCl is usually smaller than 1% in the pyrochemical reprocessing of spent nuclear fuels [4] . The XAFS method is unique in obtaining information on the local structure around the metal ion in such a dilute solution. In addition, using high energy X-rays is an effective way to extend molten salt XAFS measurements. In the present work, the local structure of molten CdBr 2 was investigated by using molten salt XAFS analysis.
Experimental
The XAFS spectra were measured at the BL11XU beamline in SPring-8 (Harima, Japan). The operating energy and the ring current were 8 GeV and 99 mA (top-up mode [5] ), respectively. The radiation monochromatized by double Si(111) crystals with liquid nitrogen cooling [6, 7] was used. In the measurement, an insertion device (ID) was adjusted to obtain the strongest beam intensity for each energy point. Thus, a continuous X-ray beam for a wide energetic range was available in the XAFS measurement in spite of the beamline with undulator.
The measurement system used in the present work is shown in Figure 1 . A quartz tube having a narrow slit (0.2 mm width) was designed for molten salt XAFS measurements. The solid CdBr 2 sample (99.9% purity), loaded in the quartz cell, was dried at 573 K under reduced pressure for 1 day. After that, the cell was sealed off under reduced pressure as shown in the Figure 1 . The slit part was filled with the melt above the melting point of CdBr 2 (839 K). The melt at the slit part has 0.2 mm thickness automatically. XAFS spectra were obtained based on the Cd K-edge (E 0 = 26.711 keV). The measurements were performed in an energy range 26.2 to 28.2 keV at 900 K. Stepped scan measurements for 1 s were performed to obtain the Xray absorption spectra.
The computer program code WinXAS ver. 2.3, developed by Ressler [8] , and the XAFS simulation code FEFF8 [9] were used in the XAFS data analysis. A phase shift and backscattering amplitude parameters to be used in the curve fitting of the WinXAS were simulated by using the FEFF8. Coordination number N j , interionic distance r j and Debye-Waller factor σ 2 j were obtained from the curve fitting in k-space. In the present work, the cumulant expansion technique [10] was used to treat an anharmonic vibration effect. Thus, the following equation was used in the fitting procedure: by a photoelectron, r j = average distance of ion j from the central ion i, C3,C4 = 3rd and 4th cumulants.
Results and Discussions

Cd Metal Foil
At first, a Cd metal foil was used as a standard material, since we had to check the XAFS measurement system in an undulator beamline with the monochromator cooled by liquid nitrogen circulation [6] . The obtained X-ray count from the detectors and the XAFS spectrum of Cd foil are shown in Figure 2 . No displacement due to the undulator and the liquid nitrogen circulation was found in the incident beam intensity. The incident X-ray beam was so stable that good quality XAFS data were obtained. The XAFS function k 3 χ(k) and the Fourier transform function |FT(k 3 χ(k))| are shown in Fig. 3 , together with the curve fitting results. The experimental curve was nicely fitted by using the literature values [11] . Thus we concluded that the XAFS measurement of Cd K-edge in the beamline BL11XU is performed without any problems.
Solid and Molten CdBr 2
Raw XAFS curves of solid CdBr 2 at room temperature and molten CdBr 2 at 900 K are shown in Fig-Fig. 4 . Raw XAFS spectra of solid CdBr 2 at room temperature (RT) and molten CdBr 2 at 900 K. ure 4. Good quality data, similar to the solid Cd foil, were obtained for CdBr 2 in the high temperature liquid state. The XAFS function k 3 χ(k) and Fourier transform function |FT(k 3 χ(k))| of solid and molten CdBr 2 are shown in Figure 5 . The 1st peak in the |FT(k 3 χ(k))| function is assigned to the 1st Cd 2+ -Br − correlation. The 2nd peak, corresponding to the 1st Cd 2+ -Cd 2+ correlation, is found in the solid state. On the other hand, a very weak peak is found around 3.6Å in the |FT(k 3 χ(k))| function of molten CdBr 2 . The oscillation of signal in the k 3 χ(k) function and the 1st peak in the |FT(k 3 χ(k))| function decrease on melting. In addition, the phase of the signal in the k 3 χ(k) function shifts to higher k after melting. This shows that the local structure of CdBr 2 changes on melting. Curve fitting results are shown in Figs. 6 and 7. The structural parameters from the curve fitting analysis are listed in Table 1 . The distance and coordination number of the 1st Cd 2+ -Br − correlation of the solid at room temperature is 2.71Å and 5.8, respectively. It is almost the same as the data in [12] . These values decrease to 2.60Å and 4.1 on melting, suggesting that the 4-fold (CdCl 4 ) 2− coordination structure is predominant in molten CdBr 2 . The drastic phase change in the k 3 χ(k) function is assigned to the decreasing Cd 2+ -Br − distance on melting. This result is very close to melting behavior of CdCl 2 [13 -15] . The 1st Cd 2+ -Cd 2+ correlation also shows similar behavior. The distance and coordination number decrease on melting.
Conclusion
A high-temperature XAFS measurement system, using a specially designed quartz cell, was developed in the present work. We confirmed from the curve fitting analysis that the local structure of molten CdBr 2 changes from the 6-fold to the 4-fold coordination on melting.
